This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 



TEXT CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT 



ILLEGIBLE TEXT 



SKEWED/SLANTED IMAGES 



COLORED PHOTOS 



BLACK OR VERY BLACK AND WHITE DARK PHOTOS 



GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 316 506 

A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 88100490.7 
© Date of filing: 15.01.88 



© int.ci.":A01F 15/08 , B65B 41/12 



® Priority: 17.11.87 GB 8726865 


0 Applicant: DEERE & COMPANY 


1 John Deere Road 


@ Date of publication of application: 


Mollne Illinois 61265(US) 


24.05.89 Bulletin 89/21 


0 inventor: Frerich, Josef 




0 Designated Contracting States: 


Flurstrasse 6 


DE ES FR GB IT NL 


D-6661 Dietrlchingen(DE) 




Inventor: Vfaud, Jean 




16, Rue de L'ecole 




F-57200 Sarreguemines(FR) 




0 Representative: Collins, Geoffrey Stainton 




c/o Reddle & Grose 16 Theobalds Road 




London WC1X 8PL(GB) 



< 

CD 
O 

in 

CD 

CO 



® Machine for forming cylindrical bales of crop. 

@ A baling machine for forming large cylindrical 
bales of hay has a variable volume baling chamber 
(54) defined by moving belts (46) with a crop inlet 
(56) on the underside of the machine. When a bale 
(59) has been completed it is wrapped with net (92) 
stored in a holder (90) on the back of the baler. The 
net (92) is advanced by feed rolls (116. 118) through 
a cutting mechanism (120, 124) and is thence guid- 
ed by a plate (128) extending along the underside of 
a run (130) of the belts (46) to the baling chamber 
(54). The plate (128) is in such close proximity to the 
run (130) that the net (92) is gripped between the 
plate and belts and is advanced by the moving belts. 
Finally the net (92) is cut by the cutting mechanism 
(120. 124), the wrapping of net completed, and the 
,bale discharged rearwardly through a gate (36) onto 
the ground. 
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In order to offer up the light weight net '(92) 
properly to a bite (132) formed, at the upstream end 
of the plate (128). between the plate (128) and the 
belts (46), a blower apparatus (134) is used to direct 
a stream (152) of air against the net (92) to force it 
flat against the belts (46) just upstream of the bite 
(132) so that it is carried against the belts in proper 
configuration to the bite (132). 
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Machine for forming cylindrical bales of crop 



This invention relates to a baling machine for 
forming cylindrical bales of crop wrapped with net 
or like material having a variable volume baling 
chamber, which is defined by belts and which has 
an inlet for crop on the underside of the machine, 
and a plate for guiding the wrapping material to the 
inlet which plate forms with the belts a bite for 
receiving the wrapping material and is disposed 
sufficiently close to the underside of the belts that 
wrapping material delivered to the bite will be 
gripped between the plate and the belts and ad- 
vanced by the belts to the inlet 

Machines, towed by a tractor, for forming large 
cylindrical bales of hay (so called "round balers") 
are well known. As the machine advances, the crop 
is removed from a windrow by a pick-up mecha- 
nism and delivered rearwardly to a baling chamber 
where it is rolled into a bale. 

The baling chamber, in one type of machine, is 
defined by runs of driven belts which move out- 
wardly to enlarge the chamber to accomodate the 
bale as it grows in size. The hay is caused by the 
driven movement of the belts to roll round upon 
itself into a core, and the core rotates about its 
horizontal axis and finally a completed bale is 
formed, the chamber being fed throughout with hay 
through its inlet on the underside of the machine. 
The completed bale is tied with twine to maintain 
its shape and is discharged through a gate formed 
by a rear portion of the machine. 

In our GB-A-2 189 189 we have described and 
claimed a round baler of this type which is adapted 
for wapping the completed bale with net or foil 
using a guide plate as described in the introductory 
paragraph above. 

However, problems can arise in delivering the 
net or plastic foil to the bale because the wrapping 
. material is so light in weight and it tends not to 
follow its slightly sloping feed path in a consistent 
manner. It may, for example, bunch toward its 
longitudinal axis and then wrap only round the 
middle portion of the bale. Furthermore, it may fold 
and pile up on the guide plate with consequent 
jamming of the feed. In turn, such difficulties tend 
to stem from inaccurate delivery of the wrapping 
material to the initial bite between the guide plate 
and the belts. 

In a basically different type of well-known 
round baler, the baling chamber is defined by 
driven fixed-position rolls and remains the same 
size throughout the baling operation. The baling 
chamber of such a machine is readily accessible in 
that net can be easily fed between neighbouring 
rolls as there are no belts closing the chamber. 
Hence the net can be introduced into the chamber 



simply under gravity from above (rather than be- 
low) the baling chamber, and feeding problems 
which may arise are rather different from those of 
an underfeed arrangement as described above. 
5 Thus DE-A-3 431 428 discloses feeding foil, 

from above, between neighbouring fixed-position 
baling chamber rolls. The foil passes through a gap 
between two widely spaced wail plates in advance 
of the rolls. Due to the wind sensitivity and static 
w loading of the light foil it is said to be possible for 
the foil to divert from its desired free path and foul 
one of the walls, leading to difficulties in feeding 
the foil accurately between the rolls. It is proposed 
to use a pair of opposed airstreams on either side 
75 of the foil to stop the foil diverting from its fee path 
into contact with the walls. 

The present invention is concerned only with 
the first type of machine mentioned above, and 
enables wrapping material to be delivered more 
20 accurately to the initial bite between the guide plate 
and belts of the machine described and claimed in 
our GB-A-2 189 189. 

According to the present invention a blower 
apparatus is disposed to blow the wrapping ma- 
25 terial into contact with the belts upstream of the 
bite so that the wrapping material is carried by the 
belts to the bite. 

The blower causes the wrapping material to be 
held firmly in contact with the belts and the ma- 
30 terial is thus delivered in a more positive and 
precise manner to the bite so that toe material is 
presented thereto in a desired configuration and 
can consequently be delivered to the bale with 
fewer feeding difficulties. 
35 An embodiment of the invention will now be 
described with reference to the accompanying dia- 
grammatic drawings in which: 

Fig. 1 is a right side elevational view of a 
baling machine of the* present invention with ap- 
40 paratus for wrapping a completed bale with net; 

Fig. 2 is a similar, but more detailed, view of 
a portion of the wrapping apparatus, including a 
blower appratus for the net; 

Fig. 3 shows a perspective the blower ap- 
45 paratus of Fig. 2; and 

Fig. 4 is a lateral cross section through a 
diffusion chamber of the blower apparatus in Fig. 3. 

In the drawings the baler includes a main 
so frame 10 mounted on a pair of wheels 12. The 
main frame has an upright fore-and-aft extending 
wall 14 on either side, connected by transverse 
beams (not shown). A draft tongue 16 is attached 
to a transverse beam at the front of the frame 10 
and extends forwardly for attaching the baler to a 
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tractor (also not shown) which draws the machine. 

A plurality of lateral rolls extends over the width 
of the machine. One set of rolls 18, 20, 24, 26. 28 
is journalled in the side walls 1 4, whilst another set 
consisting of rolls 30. 32, 34 is journalled in a gate 
36 swingable about a top pivot 37. There is also a 
pair of chamber restricting rolls 38, 40 and two belt 
take-up rolls 42, 44. 

Six rubber belts 46 are trained side-by-side 
over the rolls, with the exception of the roll 18 
which acts as a stripper roll, to provide the configu- 
ration shown and they move in the direction in- 
dicated by arrow 48, the stripper roll 18 being 
driven anti-clockwise as viewed in Fig. 1 . However, 
alternate belts only are trained over the lower fore- 
most roil 22, whilst the remaining belts by-pass this 
roll, to provide a staggered array which is of no 
significance in relation to the present invention but 
which is described in our EP-B-0 070 537. Upwar- 
dly extending runs 50, 52 of the belts 46 define a 
bale-forming chamber 54 the ends of which are 
provided by the side walls 14 and gate 36 and 
which has an inlet 56 for crop received from a pick- 
up 58 beneath it. 

In order to accommodate the increasing diam- 
eter of a growing bale core 59 in the bale-forming 
chamber 54, the size of the chamber must also 
increase and a belt take-up and tensioning mecha- 
nism is provided at either side of the machine. 
These mechanisms include: a pair of rearwardly 
extending idler arms which are mounted rigidly at 
the for ward end of the main frame 10 on a 
horizontal transverse shaft 60, providing a pivot 
connection for the arms, and of which the right 
hand arm 62 only is shown; the belt take-up roll 42 
which is supported at either end at an intermediate 
location on the arms 62; and the pair of chamber 
restricting rolls 38, 40 supported at the free ends of 
the arms. The arms are biased in an anti-clockwise 
direction (in Fig. 1) by a pair of springs, one on 
either side of the main frame 10, of which only the. 
right hand spring 64 is shown and by a pair of 
hydraulic tensioning cylinders of which again only 
the right hand one 66 is shown. Each spring 64 is 
connected at its lower end, via a chain 68 looped 
round a sprocket 70, to a lever portion 72 of the 
arm 62, the portion 72 being rigid with the pivot 
shaft 60, and is connected at its upper end, via a 
chain 74 over a sprocket 76, to one arm of a bell 
crank 78 the other arm of which bears one end of 
the take-up roll 44. The free end of the lever 
portion 72 is pivotally connected at a point 80 to 
the tensioning cylinder 66, loading the arm 72, of 
which the other end is pivotally anchored to the 
frame 10. 

The lever portion 72 is rigidly connected 
through the pivot shaft 60 to a bale growth sensing 
arm 82 coupled, via a link 84, to a crank arm 86 



pivotally mounted on the frame 10. 

A pair of hydraulic actuators of which the right 
hand actuator 85 is shown is coupled between the 
frame 10 and the gate 36 to swing the gate about 
s its pivot 37. 

The machine as described thus far is similar to 
that particularly described in the specification of 
our co-pending European patent application 87 109 
677 and for further details of the present machine 
io reference should be made to that specification. 

On the back of the gate 36 and below it, there 
is mounted apparatus 88 for wrapping a completed 
bale with net which serves to maintain the form of 
the cylindrical bale 59. 
/5 This apparatus 88 includes a holder 90 extend- 

ing across the width of the gate 36 and containing 
a roll of net 92. The holder 90 has no front wall but 
abuts a panel 94 of the gate 36 which effectively 
closes the holder although there is a gap between 
20 the forward edge 96 of floor 98 of the holder 90 to 
provide ah exit slot 100 through which the net can 
pass. The roll of net 92 is retained in position and 
braked by a downwardly spring-loaded crossbar 
102 movable against the roll of net in an arcuate 
as guide 104, A housing 106 for a net feeding and 
cutting mechanism 108 is located below the holder 
90 and this pivotally supports, on either side, a 
strut 110 rigidly attached to the holder 90 enabling 
the holder to be swung downwardly and rearwardly 
30 from its position shown in Fig. 2 for re-loading the 
holder with a fresh roll of net 92. The housing 106 
also receives a net spreader roll 112 rotatably 
mounted at the lower end of a leg 114 attached to 
the holder 90 on either side thereof. The spreader 
35 roll 112 is located below the axis of an upper net 
feed roll 116 and close to the latter. A lower feed 
roll 118 co-operates with the upper roll 116 to 
advance the net 92 therebetween. 

A knife 120 is mounted on a bracket 122 
40 attached to the lower end of a knife arm 124 which 
is pivotally connected, at its upper end, to an axial 
extension 126 of the lower feed roll 118 (at either 
end of the roll). The knife arm 124 is pivotally 
attached at its lower end to an hydraulic cylinder 
45 which is not shown to allow for clarity of other 
details, which has its head end coupled to the gate 
36 and which acts, when triggered hydraulically 
from the sensing arm 82, link 84 and crank arm 86, 
to establish drive *o the feed rolls 116, 118 as also 
so to disengage the drive and move the knife 120 to 
cut the net 92. The details of the manner in which 
the cylinder is triggered are as described in our 
said European patent application. Also as de- 
scribed therein, the knife arm 124 is connected to 
55 the feed roll drive by a spring link (which is not 
shown in the present drawings). An abutment plate 
129 for the net 92 is provided on the opposite side 
of the net to the knife 120 to support the net 92 
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during cutting. 

The housing 106 also receives an upper end 
portion of a guide plate 128 which slopes forwardly 
and downwardly, and extends in close proximity to 
the underside of the belts 46 in a run 130 between 
the rolls 32 and 34 finally terminating in an uptur- 
ned downstream end portion which follows the path 
of the belts to the inlet 56 of the baling chamber 
54. The guide plate 128 is positioned to receive 
net. which has passed through the feeding and 
cutting mechanism 108, at a pinch point or bite 132 
formed between the plate 128 and belts 46 and 
thence to press the net against the belt run 130 to 
advance the net. 

In order positively to direct the light weight net 
92 to the bite 132 there is provided a blower 
apparatus 134. This includes a rotary blower 136 
which is mounted centrally of the house 106 in an 
aperture therein so that it projects somewhat rear- 
wardly therefrom and which has its outlet 138 be- 
low the feed roll 118. The outlet 138 debouches 
into a diffusion channel 140 extending over the full 
width of the net 92 (which is sufficient substantially 
to cover the bale 59), i. e. over the width of the 
baling chamber 54. The shape of the diffusion 
channel 140 is important and is best seen in Fig. 4. 
Its cross-section is approximately rectangular and it 
is formed of two angled sheets 142, 144 which 
provide between them an outlet slot 146 at the 
bottom forward corner of the rectangle. The ends 
of the slot 146 have inwardly angled wails 148 to 
converge the outer flow of air. The flow pattern 
through the. diffusion channel 140 is indicated by 
arrows 150. 

In operation, hay lying in a windrow is lifted 
and conveyed to the baling chamber 54 where the 
oppositely moving runs 50, 52 of the belts 46 
cause the crop to turn clockwise (as viewed in Fig. 
1 ) so as to form the bale core 59 of increasing size 
which eventually overcomes the tension in the belts 
brought about by the belt take-up and tensioning 
mechanisms, and the idler arms 62 consequently 
swing upwardly and thus the chamber 54 increases 
in size until a full-sized bale has been formed. 

The bale 59 is then wrapped with net 92 using 
the apparatus 88. The cycle starts with the knife 
120 still in its cutting position adjacent the abut- 
ment plate 129. With crop still being fed to the 
baling chamber 54 and the bale 59 still rotating, *hr, 
knife arm cylinder is triggered to extent on the 
sensing arm 82 reaching a predetermined position. 
The cylinder thereby swings the knife arm 124 
away from the cutting position toward the position 
shown in Fig. 2. The knife arm 124 consequently 
pulls with it the spring link causing engagement of 
the feed roll drive. At the same time the blower 136 
is triggered to start and functions throughout the 
feeding of the net 92. The blowing serves initially 



to strip the net 92 cleanly from the knife 120, and 
then as the net 92 is advanced by the feed rolls 
116, 118 the current of air, indicated by arrows 
152, propels the net 92 hard flat against the belts 

5 46 upstream of the bite 132. The net is carried by 
the belts (as more net is advanced) to the bite 132 
where it is gripped and further advanced by the 
belt run 130. Finally the net 92 reaches the uptur- 
ned downstream end portion of the plate 128 and 

70 thus enters the baling chamber 54 here it is carried 
round with the bale 59. 

When three quarters of the circumference of 
the bale 59 has been wrapped by the net 92 the 
flow of hay to the baling chamber 54 is stopped. 

/5 This can be brought about, for example, by an 
electrically operated dog clutch (not shown) trig- 
gered automatically by a counter meter and con- 
nected in a drive line to the pick-up 58, only the 
pick-up 58 being stopped. 

20 By the completion of wrapping it is desirable to 
have two full turns of net on the bale so that there 
is entire overlap of the net. Once two full turns of 
net 92 cover the bale 59 the knife arm cylinder is 
triggered to contract thereby causing the knife 

25 arms 124 to swing upwardly from the position in 
Fig. 2. This moves the spring link to disengage the 
feed roll drive and at the same time the net 92 is 
thrust by the upward movement of the knife 120 
against the abutment plate 129 and cut. The blower 

30 136 is switched off. 

The bale 59 continues to turn and the remain- 
der of the cut net is drawn into the chamber 54 to 
wrap round the bale to complete the double wrap. 
The belts 46 are stopped, the gate 36 raised by the 

35 cylinder units 85, and the wrapped bale 59 is 
deposited on the ground. The gate 36 is closed 
and baling can start once more. 

40 Claims 

1. A baling machine for forming cylindrical 
bales of crop wrapped with net or like material 
having a variable volume baling chamber (54), 
45 which is defined by belts (46) and which has an 
inlet (56) for crop in the underside of the machine, 
and a plate (128) for guiding the wrapping material 
(92) to the inlet (56) which plate (128) forms with 
the belts (46) a bite (132) for receiving the wrap- 
so ping material (92) and is disposed sufficiently close 
to the underside of the belts (46) that wrapping 
material (92) delivered to the bite (132) will be 
gripped between the-plate (128) and the belts (46) 
and advanced by the belts (46) to the inlet (56) 
55 characterised in that a blower apparatus (134) is 
disposed to blow the wrapping material (92) into 
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contact with the belts (46) upstream of the bite 
(132) so that the wrapping material (92) is carried 
by the belts (46) to the bite (132).' 

2. A baling machine according to claim 1 hav- 
ing feed rolls (116, 118) for the wrapping material 5 
(92) and a knife (120) for cutting the material (92) 
downstream of the feed rolls (116, 118) charac- 
terised in that an abutment piate (129) is disposed 
between the feed rolls (116, 118) and the knife 
(120) to support the material (92) during cutting, w 
and the blower apparatus (134) is disposed with its 
blowing outlet (146) downstream of the abutment 
plate (129). 

3. A baling machine according to claim 2 
characterised in that the knife (120) is mounted on /5 
lower ends of a pair of knife arms (124) mounted at 
their upper ends for pivotal movement about the 

axis of a said feed roll (118). and the blower 
apparatus (134) extends in a region between the 
knife (120) and the feed roll (118). 20 

4. A baling machine according to any preced- 
ing claim in which the said belts (46) upstream of 
the bite (132) are in an upright configuration 
characterised in that the blower apparatus (134) is 
mounted on a lower portion of the rear of the 25 
machine. 

5. A baling machine according to any preced- 
ing claim characterised in that the blower apparatus 
(134) comprises a blower (136) and a diffusion 
channel (140) attached to an outlet (138) thereof, 30 
the diffusion channel (140) extending over the 
width of the baling chamber (54). 

6. A baling machine according to claim 5 
characterised in that the diffusion channel (140) is 
approximately rectangular in cross section with an 35 
inlet from the blower (136) in one upstanding wall 

and an outlet slot (146) in the region of the base of 
the opposite wail. 

7. A baling machine according to claim 6 
characterised in that the diffusion channel (140) is 40 
formed from a pair of angled plates (142, 144). 

8. A baling machine according to any of claims 
5 to 7 characterised in that the outer ends of the 
diffusion channel (140) are angled inwardly so as to 
converge the air stream (152). 45 



50 



55 



5 



EP 0 316 506 A1 



FIG. 1 
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FIG.3 
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